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WHAT IS CLAIMED IS: 



v l . A hydrogel composite comprising an interpenetrating network of 
polymer of at least one ethylenically-unsaturated monomer and a 
.tiolefinic crosslinking agent, said polymer being crosslinked 
to particles of a disintegrant . 




2. The Hydrogel composite of claim 1, wherein the ratio of 
crosslinking agent to monomer is in the range of 0.01:100 to 
10:100. 



;io 



3. The hydrogel\composite of claim 1, wherein the ratio of 
disintegrant to p\lwner is in the range of 1:100 to 100:100 



15 



4. The hydrogel composite of claim 1, wherein the at least one 
ethylenically-unsatura\ed monomer is selected from the group 
consisting of (meth) acr^ic acid, salts of (meth) acrylic acid, 
esters of (meth) acrylic ac^.d, salts and acids of esters of 
(meth) acrylic acid, amides (meth) acrylic acid, N-alkyl amides 
of (meth) acrylic acid, salts akd acids of N-alkyl amides of 
(meth) acrylic acid, N-vinyl pyrrodidinone, acrylamide, acrylamide 
derivatives, methacrylamide, me thaoqryl amide derivatives, and 
mixtures thereof . 



20 5. The hydrogel composite of claim 1, whe\ein the at least one 
ethylenically-unsaturated monomer is selected from the group 
consisting of acrylamide (AM) , N-isopropylacry\amide (NIPAM) , 2- 
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hydrox^e t hy 1 methacrylate (HEMA) , 2-hydroxypropyl methacrylate 
(HPMA) , Ny- vinyl pyrrolidinone (VP) , acrylic acid (AA) , 2- 
acrylamido\2 -methyl -1-propanesulf onic acid (AMPS) , 3 -sulf opropyl 
acrylate, potassium salt (SPAK) , 2- (acryloyloxy) ethyltrimethyl- 
ammonium methyl sulfate (ATMS) , inorganic salts thereof, and 



mixtures thereof^ 

\ 



Deposit* 



6. The hydrogel composite of claim 1, wherein the crosslinking 
agent is selected fr\m the group consisting of (N, N' -methylene- 
bisacrylamide) , ethyleke glycol di (meth) acrylate, piperazine 
diacrylamide, glutar aldehyde, epichlorohydrin, crosslinking 
agents containing 1 , 2 -dioAistructures , crosslinking agents 
containing f unctionalized peptides, and crosslinking agents 
containing proteins . 

The hydrogel composite of cla^m 1, wherein the particles of 
disintegrant are selected from theVjroup consisting of 
crosslinked natural polyelectrolytesX crosslinked synthetic 
polyelectrolytes , crosslinked neutral X hydrophi lie polymers, non- 
crosslinked forms of said polyelectroly\es and polymers having 
particulate shapes, and porous, inorganic\ materials that provide 
wicking by capillary forces 

8 . The hydrogel composite of claim 1, wherein th<e particles of 
disintegrant are selected from the group consisting of 
crosslinked sodium carboxymethylcellulose, crosslinked sodium 
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starch glVcolate, crosslinked sodium carboxymethyl starch, 

crosslinkeoyiextran sulfate, crosslinked chitosan, crosslinked 

hyaluronic aoj.d, crosslinked sodium alginate, crosslinked 
\ 

pectinic acid,\crosslinked deoxyribonucleic acids, crosslinked 
ribonucleic acicL crosslinked gelatin, crosslinked albumin, 
polyacrolein potassium, sodium glycine carbonate, crosslinked 
poly (acrylic acid) \ crosslinked poly(styrene sulfonate), 
crosslinked poly (asp^rtic acid), crosslinked polylysine, 
crosslinked polyvinylpyrrolidone, crosslinked ultramylopectin, 
crosslinked poly (ethylene glycol), crosslinked neutral cellulose 
derivatives, microcrystailine cellulose, powdered cellulose, 
cellulose fiber, and crossYinked starch. 

9. The hydrogel composite of slaim 1 which has a swelling ratio 
in the range of 2 to 1,000. 

10. The hydrogel composite of claYm 1 which has a compression 
modulus in the range of 0.01 to 5 to/cm 2 . 

11. The hydrogel composite of claim lNwhich has a swelling time 
in the range of 10 seconds to 10 hours \ox a sample having a size 
in the range of 0.01 cm 3 and larger. 



12. A superporous hydrogel composite comprising an 
interpenetrating network of a polymer of at least one 
ethylenically-unsaturated monomer and a multioAef inic 



cross-linking agent, said polymer being crosslinked to particles 
of a disintegrant , and having a superporous pore structure. 



15- The superporous hydrogel composite of claim 12, wherein the 
rakio of crossl inking agent to monomer is in the range of 
0.01:100 to 10:100. 



14. The superporous hydrogel composite of claim 12, wherein the 
ratio o5 disintegrant to polymer is in the range of 1:100 to 
100:100. 

15. The supeV^orous hydrogel composite of claim 12, wherein the 
at least one ethylenically-unsaturated monomer is selected from 
the group consisting of (meth) acrylic acid, salts of 

(meth) acrylic aci>d, esters of (meth) acrylic acid, salts and acids 
of esters of (methXacrylic acid, amides of (meth) acrylic acid, N- 
alkyl amides of (me tn) acrylic acid, salts and acids of N-alkyl 
amides of (meth) acrylrc acid, N-vinyl pyrrol idinone , acrylamide, 
acrylamide derivatives , Xjnethacrylamide , methacrylamide 
derivatives, and mixturesXthereof . 



16. The superporous hydrogel ^composite of claim 12, wherein the 
at least one ethylenically-uns\turated monomer is selected from 
the group consisting of acrylamr^e (AM) , N-isopropylacrylamide 
(NIPAM) , 2 -hydroxy ethyl methacrylate (HEMA) , 2 -hydroxypropyl 
methacrylate (HPMA) , N-vinyl pyrrolMinone (VP) , acrylic acid 
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(AA) . 2-acrylamido-2-methyl-l-propanesulfonic acid (AMPS) , 3- 
sulfopropyl acrylate, potassium salt (SPAK) , 2- 
( aery loyioxy) ethyl t rime thyl- ammonium methyl sulfate (ATMS), 
inorganic \alts thereof, and mixtures thereof. 

\ 

\ 

17. The superpc^rous hydrogel composite of claim 12, wherein the 
crosslinking agen,t is selected from the group consisting of 

(N,N' -methylene-bigacrylamide) , ethylene glycol di (meth) acrylate 

\ 

piperazine diacrylam\de, glutaraldehyde, epichlorohydrin, 
crosslinking agents c^itaining 1,2-diol structures, crosslinking 
agents containing f unctrpnalized peptides, and crosslinking 
agents containing proteins-^W 

lA\ The superporous hydrogel composite of claim 12, wherein the 

particles of disintegrant are selected from the group consisting 

\ 
\ 

of crosslinked natural polyelectr6lytes, crosslinked synthetic 

polyelectrolytes, crosslinked neutral, hydrophilic polymers, non 

\ 

crosslinked forms of said polyelectrolytes and polymers having 
particulate shapes, and porous, inorganic materials that provide 
wicking by capillary forces. 



19. The hydrogel composite of claim 12, wherein the particles of 
disintegrant are selected from the group consisting of 
crosslinked sodium carboxymethylcellulose, cross\inked sodium 
starch glycolate, crosslinked sodium carboxymethylX starch, 
crosslinked dextran sulfate, crosslinked chitosan, crosslinked 
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^hyaluronic acid, cross linked sodium alginate, crosslinked 
pfectinic acid, crosslinked deoxyribonucleic acids, crosslinked 
ribonucleic acid, crosslinked gelatin, crosslinked albumin, 
polyaorolein potassium, sodium glycine carbonate, crosslinked 
poly(acr^lic acid), crosslinked poly(styrene sulfonate), 
crosslinkec^ poly (aspartic acid), crosslinked polylysine, 
crosslinked polyvinylpyrrolidone, crosslinked ultramylopectin, 
crosslinked po^y (ethylene glycol), crosslinked neutral cellulos 
derivatives, mic\ocrystalline cellulose, powdered cellulose, 
cellulose fiber, ar\d crosslinked starch. 

20. The superporous hydfogel composite of claim 12 which has a 
swelling ratio in the rar^je of 5 to 5000. 

21. The superporous hydrogel ^composite of claim 12 which has a 
swelling time in the range of r^second to 1 hour for a sample 
having a size in the range of 0 . 0Y cm 3 and larger. 

22. A superporous hydrogel composite prepared by a process 
comprising : 

combining at least one ethylenically\unsaturated monomer, 
multiolef inic crosslinking agent, particlesXof a disintegrant , 
and a blowing agent to form an admixture thereof; and 

subjecting said admixture to polymerization, and foaming 
conditions, whereby said ethylenically-unsaturateJi monomer, 
multiolef inic crosslinking agent, and disintegrant Vre 
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crosslinked to form said superporous hydrogel composite. 

23. Thev superporous hydrogel composite of claim 22, which has an 
average pore size in the range of 10 /zm to 3,000 /im. 

24. The superporous hydrogel composite of claim 22, which has an 
average pore sree in the range of 50 /xm to 1,000 /im. 

25. The superporous^ hydrogel composite of claim 22, which has an 
average pore size inVthe range of 100 /im to 600 fim. 

26. The superporous hydrogel composite of claim 22, wherein the 
ratio of crosslinking ageryt to monomer is in the range of 
0.01:100 to 10:100. \ 

27. The superporous hydrogel composite of claim 22, wherein the 
ratio of disintegrant to polymer Vs in the range of 1:100 to 
100:100. \ 

28. The superporous hydrogel composite\of claim 22, wherein the 
at least one ethylenically-unsaturated mViomer is selected from 
the group consisting of (meth) acrylic acidk salts of 

(meth) acrylic acid, esters of (meth) acrylic \acid, salts and acids 
of esters of (meth) acrylic acid, amides of (me&th) acrylic acid, N- 
alkyl amides of (meth) acrylic acid, salts and acids of N-alkyl 
amides of (meth) acrylic acid, N-vinyl pyrrolidinome, acrylamide, 



acr^lamide derivatives, methacrylamide, methacrylamide 
derivatives, and mixtures thereof. 

29. The superporous hydrogel composite of claim 22, wherein the 
at least onei ethylenically-unsaturated monomer is selected from 
the group consisting of acrylamide (AM) , N-isopropylacrylamide 
(NIPAM) , 2 -hydroxy ethyl methacrylate (HEMA) , 2-hydroxypropyl 
methacrylate (HPMA) , N-vinyl pyrrolidinone (VP) , acrylic acid 
(AA) , 2 -acrylamido-^- methyl -1-propanesulf onic acid (AMPS) , 3- 
sulfopropyl acrylate,\potassium salt (SPAK) , 2- 
(acryloyloxy) ethyltrimefehyl -ammonium methyl sulfate (ATMS), 
inorganic salts thereof, \nd mixtures thereof. 



f 



30. The superporous hydrogel Composite of claim 22, wherein the 
crosslinking agent is selected >from the group consisting of 
(N, N' -methylene-bisacrylamide) , ethylene glycol di (meth) acrylate 
piperazine diacryl amide , glutaraldVhyde, epichlorohydrin, 
crosslinking agents containing 1,2-cxiol structures, crosslinking 
agents containing f unctionalized peptides, and crosslinking 
agents containing f unctionalized proteii 

J34 . The superporous hydrogel composite of &laim 22, wherein the 
particles of disintegrant are selected from Vhe group consisting 
of crosslinked natural polyelectrolytes, crossG-inked synthetic 
polyelectrolytes, crosslinked neutral, hydrophi\ic polymers, non 
crosslinked forms of said polyelectrolytes and polymers having 
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participate shapes, and porous, inorganic materials that provide 
wicking by capillary forces. 

32. The superporous hydrogel composite of claim 22, wherein the 
particles of dikintegrant are selected from the group consisting 
of crosslinked sodium carboxymethylcellulose, crosslinked sodium 
starch glycolate, crosslinked sodium carboxymethyl starch, 
crosslinked dextran sulfate, crosslinked chitosan, crosslinked 
hyaluronic acid, crosslirfJ^ed sodium alginate, crosslinked 
pectinic acid, crosslinked\ieoxyribonucleic acids, crosslinked 
ribonucleic acid, crosslinkedX^dJLatin, crosslinked albumin, 
polyacrolein potassium, sodium giycine carbonate, crosslinked 
poly(acrylic acid), crosslinked po\y(styrene sulfonate), 
crosslinked poly (aspartic acid), crosslinked polylysine, 
crosslinked polyvinylpyrrolidone, crosslinked ultramylopectin, 
crosslinked poly (ethylene glycol), crosslinked neutral cellulose 
derivatives, microcrystalline cellulose, pandered cellulose, 
cellulose fiber, and crosslinked starch. 

33. The superporous hydrogel composite of claim ^2, wherein the 
blowing agent is NaHC0 3 , Na 2 C0 3 , CaC0 3 , or gas bubbles introduced 
from an external source. 



34. The superporous hydrogel composite of claim 22, wherein the 
swelling ratio is in the range of 5 to 5,000. \ 



35. Th4 superporous hydrogel composite of claim 22, wherein the 
swelling \time is in the range of 1 second to 1 hour. 

36. A superporous hydrogel composite produced by drying the 
superporous i^drogel composite formed in claim 22 by air drying 
or by replacing water in the composite with an organic solvent 
followed by airXdrying. 



37. The superporous hydrogel of claim 36, which upon drying 

exhibits elastic properties of compression, extension, and 

\ 

folding without breaking. 

\i 

38. A superporous hydrogel composite produced by drying the 
superporous hydrogel compc^ite formed as in claim 22 by freeze- 
drying after partial swelling or equilibrium swelling in aqueous 
solution. 



39. The superporous hydrogel or\claim 38, which upon drying 
exhibits elastic properties of con^pression, extension, and 
folding without breaking. 



40. A method of forming a hydrogel composite comprising: 

combining at least one ethylenical W-unsaturated monomer, a 

multiolef inic crosslinking agent, and particles of -a 

disintegrant , to form an admixture thereof\ and 

subjecting said admixture to polymerization conditions to 



102 

form said hydrogel composite. - 



41. The method of claim 40, wherein said at least one 
ethylenibally-unsaturated monomer is selected from the group 
consisting of (meth) acrylic acid, salts of (meth) acrylic acid, 
esters of Cmeth) acrylic acid, salts and acids of esters of 
(meth) acrylics acid, amides of (meth) acrylic acid, N-alkyl amides 
of (meth) acrylic acid, salts and acids of N-alkyl amides of 
(meth) acrylic a\id, N-vinyl pyrrol idinone, acrylamide, acrylamide 
derivatives, metn^crylamide, methacrylamide derivatives, and 
mixtures thereof . 

42. The method of claim. 40, wherein the crosslinking agent is 
selected from the groupyconsisting of (N, N' -methylene- 
bisacrylamide) , ethylene\glycol di (meth) acrylate , piperazine 
diacrylamide , glutaraldehyde, epichlorohydrin, crosslinking 
agents containing 1,2-diol Structures, crosslinking agents 
containing f unctionalized peptides, and crosslinking agents 
containing f unctionalized proteins 



43. The method of claim 40, wherein the particles of disintegrant 
are selected from the group consisting of crosslinked natural 
polyelectrolytes, crosslinked synthetic polyelectrolytes , 
crosslinked neutral, hydrophilic polymfers, non- crosslinked forms 
of said polyelectrolytes and polymers having particulate shapes, 
and porous, inorganic materials that provide wicking by capillary 



forces . 
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44. The method of claim 40, wherein the particles of disintegrant 
are selected from the group consisting of crosslinked sodium 
carboxymtethylcellulose, crosslinked sodium starch glycolate, 
crosslinked sodium carboxymethyl starch, crosslinked dextran 
sulfate, croteslinked chitosan, crosslinked hyaluronic acid, 
crosslinked sodium alginate, crosslinked pectinic acid, 
crosslinked deoxyribonucleic acids, crosslinked ribonucleic acid, 
crosslinked gelatin, crosslinked albumin, polyacrolein potassium, 
sodium glycine carbVtote, crosslinked poly (acrylic acid) , 
crosslinked poly(styrene sulfonate), crosslinked poly (aspartic 
acid) , crosslinked polylysine, crosslinked polyvinylpyrrolidone, 
crosslinked ultramylopecVm, crosslinked poly (ethylene glycol) , 
crosslinked neutral cellulose derivatives, microcrystalline 
cellulose, powdered cellulose^, cellulose fiber, and crosslinked 
starch. \ 

45. The method of claim 40, further combining water with said 
admixture prior to subjecting the admixture to said 
polymerization conditions. \ 

46. The method of claim 40, further combining a polymerization 
initiator with said admixture prior to subjecting the admixture 
to said polymerization conditions. \ 
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47 A method of forming a superporous hydrogel composite 
comprising: 

c&mbining at least one ethyl enically-unsaturated monomer, a 
multiolefdnic crosslinking agent, particles of a disintegrant , 
and a blowaSng agent to form an admixture thereof; and 

subjecting said admixture to polymerization and foaming 
conditions to ohereby form said superporous hydrogel composite. 



W 
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48. The method of ^laim 47, wherein said at least one 
ethylenically-unsatiirated monomer, a multiolef inic crosslinking 
agent, and particles of a disintegrant are combined prior to 
combining the blowing aWent therewith. 



; " 3 
ij.l 
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49. The method of claim 47 \ wherein said at least one 
ethyl enically-unsaturated monomer is selected from the group 
consisting of (meth) acrylic aoid, salts of (meth) acrylic acid, 
esters of (meth) acrylic acid, salts and acids of esters of 
(meth) acrylic acid, amides of (me\h) acrylic acid, N-alkyl amides 
of (meth) acrylic acid, salts and acids of N-alkyl amides of 
(meth) acrylic acid, N-vinyl pyrrol idrnone, acrylamide, acrylamide 
derivatives, methacrylamide , methacryla^mide derivatives, and 
mixtures thereof. 



50. The method of claim 47, wherein said crosslinking agent is 
selected from the group consisting of (N,N' -methylene- 
bisacrylamide) , ethylene glycol di (meth) acrylate, piperazine 
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diacrwamide , glutaraldehyde , epichlorohydrin, crosslinking 
agents containing 1,2-diol structures, crosslinking agents 
containing functionalized peptides, and crosslinking agents 
containing^ functionalized proteins . 

51. The method of claim 47, wherein the particles of disintegrant 
are selected fispm the group consisting of crosslinked natural 
polyelectrolytes\ crosslinked synthetic polyelectrolytes , 
crosslinked neutral, hydrophilic polymers, non-crosslinked forms 
of said polyelectroWtes and polymers having particulate shapes, 
and porous, inorganicX materials that provide wicking by capillary 



52. The method of claim 4\, wherein the particles of disintegrant 
are selected from the grouA consisting of crosslinked sodium 
carboxymethylcellulose, crosslinked sodium starch glycolate, 
crosslinked sodium carboxymetnVl starch, crosslinked dextran 
sulfate, crosslinked chitosan, crosslinked hyaluronic acid, 
crosslinked sodium alginate, crosslinked pectinic acid, 
crosslinked deoxyribonucleic acids\ crosslinked ribonucleic acid, 
crosslinked gelatin, crosslinked alhumin, polyacrolein potassium, 
sodium glycine carbonate, crosslinked poly (acrylic acid), 
crosslinked poly(styrene sulfonate), cVosslinked poly (aspartic 
acid) , crosslinked polylysine, crosslinked polyvinylpyrrolidone, 
crosslinked ultramylopectin, crosslinked Voly (ethylene glycol) , 
crosslinked neutral cellulose derivatives, microcrystalline 
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cellulose, powdered cellulose, cellulose fiber, and crosslinked 
starch. \ 



53. The method ofVlaim 47, further combining water with said 
admixture prior to Subjecting the admixture to said 
polymerization and fo&mj^ig conditions. 

54. The method of claim\47, further combining a foam stabilizing 
agent with said admixture^ prior to subjecting the admixture to 
said polymerization and foaming conditions. 

55. The method of claim 47, fVrther combining a polymerization 
initiator with said admixture rorior to subjecting the admixture 
to said polymerization and foamiVg conditions. 



